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(54) METHOD FOR COLORING TITANIUM OR TITANIUM ALLOY 

(57)Abstract: 

PURPOSE: To form a film excellent in hardness, wear resistance, and corrosion resistance by forming an oxide film on the 
surface of a material to be treated composed of titanium, chemically etching the surface of the material to be treated under the 
above oxide film, and carrying out oxidation treatment until the oxide film has the prescribed color tone. 
CONSTITUTION: Electrical heating is applied to the surface of a material to be treated composed of titanium or titanium alloy, 
e.g. in an oxidizing atmosphere to form an oxide film. Subsequently, the material to be treated is immersed into a mixed solution 
of nitric acid, hydrofluoric acid, and water, by which the surface of the material to be treated under the above oxide film is 
chemically etched. Then oxidation treatment is performed by means of electrical heating until the oxide film has the prescribed 
color tone. As the above material to be treated, a wire of Ni-Ti alloy having shape memory characteristics is used. By this 
method, neutral tints in which metallic luster is controlled can be obtained. 



LEGAL STATUS 
[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2000 Japan Patent Office 



1 of 1 



3/19/02 9:09 



© b * m # it ( j p) ©&friam-&ffl 

® #fF&$£ (A) ¥3-87349 

©int.ci. s muss* fr^mm^ to 3 ^(1990 4/3120 

C 23 C 8/10 7139-4K 

w&m* 3cm* m*me>m 2 (^31) 



m ¥1-224859 
©&, m ¥1 (1989)8^308 





93 




^: 


m 








@m 




m 






* 


#*JIIHIUIWltrjl|l«E<hfflSI! 2Ti 1 # 1 * 




















©n 


w 


m 


» M 






»*JI|*JIWmill*»K/hffl*2TB 1 # 1* 






















m 


# 


m r 


» 




n&)mnmmmwm%L2TE 1 # us- 






















m 








#^jnm;ii^FU;iiifc$iz/jNffl*2Ts i#i# 






m 


A 


#s± mm ft 




51-145 





w m & 

1 , % © & ffr 

1-9 > Z tz it ? ? >£&©©£& 

2 . ft ft * © » B 

(1) CO^*>£*:fi 

«a»*«Si:»ll:««ttttt*lS4, 

Co) B3ElEMbg^T©l£AJ£1fe£flQ${|:^jft|;: 

r * ^ * > * * t* ^ ^sao^tefco 

3 . % u;| o # go & 9) 

[ m m ± © iij /fj $> f m 

*»Wtt**>*fc ( a k (Hi ft a 

C ft * © t* »r 3 



ft c £ 5 (>©*<^^nr^5o 
iii m © •% & w± m @ m it ic ct t> s £/-&&©#& 

& 33 £ £ f * * =F*fetttt3£coilfcfi*a<RW 
t5fc»feM©X^^ h ;|, #5 5* < g <P * tt iji £ 

m © a & 1 * & n <c n ± , r mi © js $ a< «s ^ 

*>T*l6&0i^£>©&&l£Kia L&H*K*#f* 

a 33 £ M ^ * t 1* •? N J35 a< * £ o 

© & © @ a*j £ «IJ -r n , ( -f ) ® ^ T SKI L 

<NA0*?l<Ct, ( d ) ?S ^ ^ t 3!) © ^ 

fcffinsci. fcJitf (^) WttiLTBAfctt 

^ c i 1; ^ si $ n 5 ^< , ± *e © tt * « « t? « ( o ) 
© @ w ic « a * -r ^ « c > £ s #j £ -r 5 jaj ^ 
ii fij m -e s a ^ o 

/rix.(f©3?iJJ^iEni©'7^ -V li iS © 33 ic & u 
L s ^ 5 ^ < IS § L t i» 5 : t jj< S i /: /i o c t 



-281- 



a< 3! 82 


± 38 # 


£ tt * 5 c co *: a6 'tit * (4 7 


4 A- K 




7 a > 






h n T 






T CD & 


£ * # f * o 








(Dm m 


ft & fc 


<fc * # & ift 'h 


* fc afc 


. ft /n 


+ 


ic t <- 


ic *Q st 










(V) [SO txf 
K£/ tec (it 




^ «> « s « 




35 to -rf- 




® CJ - 




?'ic<fc07'f*<oftfia<* 


* < tt 






i= ■* tt 


ft flK # tt o fc s 




7 v >>* 




h CD BE 


kh £ * 


A-Xic#&tf*f*giE&& 


*< ff T 


■r 


JK± 


co pj di 


ic J: 0 s A ic fc 


^ x it m 


to £ 




ft * ft 


£ *■ 


9 > 4 V i)< 


& m * n 




CO 


»< 51 




o ^ i: 7 'f t ^ 




fc J6 co 




*r v 




-fe 7 ; 7 ^ X 


co t» co 


US 56 




tt * IC 


& a, *<? 


7 << -fr ic 25 ( /v 


) co a #j 


£ fiS fc 




© feft 


co ft 5S 










[ 5£ 


(in « 


ifc L J; 3 t t 5 H 


m ] 








*W li ± 


& co en sd * m ^ f 


-5 fc *6 iz 


tt $ n 


fc 


& <0 T 




to 4> [J3 cd IE 39 £ 


W L . 


o & j& 


* 


& m 


SH L fc 




> * fc (i 






E co 




t> »J fig T? * £ s X 


? > £ fc 


« * ^ 


> 


& & 14 


& T 


*£ tt T -5 fc J6 300 - 500 






tSi 


a « w 


ic 2? g ic ft ft * ft 


s a <H tc 


tt ft ft m 


o$ ft 


t ft K 


ft < £ ft 3 ft s D 


^ cd ft ft ft JR 14 




o » fit 


IC u 


r 








£ ft 










co Tfi ? 


* tt t 




o 






Z CD 




t r & * ft fc tt 


ft ft BIT 


o> T Jlfi 




M * ft 


* » ic 


K & -r s o tz t a. 


l* * SK 


« ft *5 


J; 


{$ 7)\ <0 


S & 


i: g ?5 t 5 : i i: 


J: 0 li fi 1 


^ » ft 




& *> $ 


n <c < 


^ 5 1 T i f > 


f * 




T 




& % , 


B BC > W S co ^ 




5 * "C 


tt 


ft * * 












C CO 


lift ft x 




» tfe T? a 


tt 5 


a 


tt fc 


± s © 


ieii, & as 






A3 


& n An 


ft *p , 




. * 


x 


*p 


* * 


to A Jtp 


^ ; > f A i: fE S 


L r & ft 


t t ff 


•p 


z t t> 




o 








tt fc 


* * w 


r it s tt <b 


ft $ *£ J£ 


- ft ^ 




ft M co 













?S IB ¥3-87349 (2) 





CO 


« 




ft * m & * * 




■r co 


f3 (ft 




-r 








life 




co to co B ft (i 


, j» ^£ 




, m 


& 


tt 


& J: 










iz n ^ 9 


> i fc 


(4 


9 > 


A. 
d» 




co # 






ft 




h Z t \z to 
















[ 




S3 


«r A? zJt -T 5 fc 


& to 


© 3 












± 




□ 


W * S ^ ^ 


fc » 




W cO 






> t fc 


it 








6 & CO & fe ft 














c 




) 




9 > £ fc W f* 


9 > & 


& 


0 tt 


-5 






CO 




m 


IC 


tt ft ft H * £ 




x a 










c 


D 


) 


8? 


2d tt ft ft m t 


co fefe ^ 


m 


^ iS 


^S- 


it 


¥ to iz 






*• 




X 8 t . 














( 




) 


* 


t» -e «5 tt ft 


ft ft )&< 


Wt m 


CO fe 


33 




ft T 5 


z 




tt 


ft m m z «s -r x 


m t * 


* tt 


$ 


CO 


T? 








ft 


Wis # S ft ft 


ft ft CD 


£ feJc 


14 


tt 




* ft .fc 


& 


GB 




* t a ^ J5n a Tf 


6 A* * 






& 




CD tt . & 


& 


OB 




*P iz t$ -fr & z 


<b K «fc 


Tr 


fc n 




o 


Z 4>-t4) 


& 




& 


M% t L r i± tt 


* £ 




^ tt 




£. 


< s ^ 




tt 




351 £ ® 5 fc «6 1= 


ftfe co 5c 


& * 






£ ft & 


Lr 


fc 






^ fc it # ^ ^ 


#J -3 ^S- 


m ft 




r ja 


u 5 ■ z 




i> 




& 


6 o EE # 14 45 


ic PS £ 


^ n 











* 16 fyi ^ *> ^ r 


14 , tt ft ft ft £ fiSt ^ 


CD 


ft * 






® \Z l> T x ft ft 


CO t* V * - 


* * co & ft 






t 


TT*t&&8&ffi>&< 




3 ft T ft 


m 


tt tHI 






Jl5J5Sc^ttSitt> 


ic , m ^ as 


co ft /J\ 


'A 


^< m 




t ^ 


*«-tt«*Oft 


ft X$ fiic ^ 


ft £ o C 




X pi 


tt 


ft 


**£tt ft ftas&co 


t ic m tt tt 


tt ft ft ft 






-r 


h O 


Z 0> s ft >* IC £ 


a t fc ft ft 


m ^ m 




IC 14 


2 


■o 


CO ft ft 14 ft ft IC - 


» ft t . ± 


tt co 


it 


C ft 


» 


CO 


ft J9 co €f If i LT 


co ^ m * 


ic ft n l 


X 








(0 T w (ft it it ft 


19 ic fife » L 


fc ^ £ 


M 


-r s 






£ft£ LT*^-tt 


* W ft * w 


S C i t>< 


X 




o 




blcBtftco^lg^ 


^ 14 tt 


-mmnst 


L 


B 


IC 


* 


3 OB tt ik B t tt * 


C t t . T 


^ IS BO 


fc 


J: 


ft 




& OD co ft ifr tt QD ft 


<b CD ft? ft 


m IC J; o 


& 


ft * 


ft 






T $ ^5 » 


























£(T, * ft W © 


- 35 ft ft ic 








o 




0 . San x 0 . 5no 


co JO % ff 2D 






$ 4 Oao co 


^«ie««tt*# 


t SNl-Ti 


^ ^ ( 5 0 N t 


- 50T1 





-282- 



at* 


) 






ftfr /k ?s gn 

lot lb Lt EJJ 


XV 


rft t 5 


AC 30V x 


1 


[BJ « 


to 










ft £ fl£ 4i 


fit 
/ft 






o 


















Afr 4 n v ^ at* 




1 0% 






50X(volX) <om 












7» 1 /,> liH iH 
J l«J Oc 


yfi 

fW 


1 






w m 




& © 


» 


ft 




M 




£ ^ rm iz x 










jfS L 


tZ o 






*— 


CD 






AC 3 3 V x 3 




IbI © 






to M 


(C ^ 




it 


iR 


;£ 






(r p x. /i $ 


M 


f£ CD 




fe 


39 


M * 




t>< 










o 


















[ 


5S 




CD 


w 5t» J 




















h 

j_ 








?c 


[ID I- 




n 


it s 


( -f 


) & 


it 






Htl 




/- tb Rfl i& A* 




*p < i* 




o 


( D 


) T 


itfi ^ m 


c 








* 


t~ l± 4- & v 












& * 


fit 






> 




L 






CSC iw 


it 




✓ 

S \ 




(£t M ^ 

ft S !iR 




*< 


A 


G 


i \ 


/_ > tm U 


IV 


<& -4> 


m 










( 




\ 

; 


toe 


K. 


XI utfi tf. til 


N 


m K 


zE 








IR ^ £ 






it 


& 






0 


( ^ 


) 




*r ^ 




© tt *a 


m 


ft 


\z 


& 


m 


T e 5 a ( 


/ \ 


) *r 


If 




m & 










tz 






ft mm 






n 




^ CO 




* w -r 




o 


























* 


ft 


W 




# a <* * tz 


4 


if 






.« sE 




b « se 



»BB¥ 3-87349 (3) 
ft is A * as ± m Uj me - 

( 12 1 % ) 



-283- 



